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INTRODUCTION
The threat of bioterrorism in the United States became a reality in the fall of 2001. The United States Postal Service was the vehicle used to disseminate letters containing weapons-grade Bacillus anthracis spores, and unfortunately, anyone handling those letters, including postal workers and office personnel, was placed at risk. Exposure to inhalational anthrax first occurred in Florida with subsequent cases emerging in the District of Columbia, New Jersey, New York City, Maryland, Pennsylvania, and Virginia.1 In the end, 22 people were infected: 11 with inhalational anthrax, 7 with cutaneous anthrax and 4 with suspected cutaneous anthrax. Five of the patients afflicted with inhalational anthrax died. 1 Although ineffective at causing mass casualties, this simple method of distribution in combination with the ease of contamination created a general paranoia throughout the United States causing considerable expense and significant disruption of our daily lives. 2 Media broadly reported the signs and symptoms of anthrax, which at the outset are similar to symptoms of influenza or other respiratory diseases. 3 Supplies of ciprofloxacin, reportedly the most effective treatment for anthrax, dwindled as many Americans received prophylaxis for possible anthrax exposure and public health institutions stockpiled emergency supplies. In all, it is estimated that 10,000 people received treatment for possible anthrax exposure. 1 Although this anthrax attack and subsequent widespread media exposure undoubtedly spurred an increase in public awareness and fear of bioterrorism, it is unclear how much it truly impacted patient presentations for evaluation of possible anthrax disease, especially in areas away from the East Coast. The purpose of this study was to determine the effect of this wave of anthrax bioterrorism and media reports on patient presentation to a West Coast emergency department (ED).
METHODS

Subject selection and survey
Our hospital's institutional review board approved this study. The survey was conducted at the Alameda County Medical Center Emergency Department in Oakland, CA between December 15, 2001 and February 15, 2002. This urban ED has approximately 63,000 patient visits annually with a majority of patients being African-American. All patients aged 18 and over with influenza-like or upper respiratory infection complaints (cough, fever, rhinorrhea, myalgias) were surveyed using a structured survey Table 1 . Self-reported demographic information; n=89 unless otherwise specified. instrument. These complaints and symptoms were chosen because of widespread media reports that these were symptoms possibly relating to early anthrax disease. Physicians and research coordinators administered the survey to all eligible patients during specified eight-hour time increments. Patients with altered mental status and those unable to participate with an interview were excluded. The survey instrument used standard 1-10 numerical scales and yes/no questions. In addition to demographic information, patients were asked questions about the frequency of which they were exposed to different types of media and whether they had heard about anthrax or other types of bioterrorism, such as smallpox, plague, tularemia, botulism, viral hemorrhagic fevers, and brucellosis.
Data Analysis
Data analysis consisted primarily of descriptive statistics (frequencies, percentages, and raw data). Independence of factors was assessed via multiple logistic regression analysis, using Stata (version 6.0, Stata Corp., College Station, TX). Categorical variables were analyzed via chi square tests. Table 1 lists demographic information about the 89 subjects enrolled in the study. Approximately 21% of the subjects were admitted to the hospital for further management, none with the diagnosis of "anthrax" or "rule out anthrax." Table 2 lists the frequency of media exposure reported by the participants. Over two-thirds of the subjects reported daily media exposure to at least one form of media, with television viewing being the most frequently reported daily exposure. Print media was the least likely to be reported by our population, with one-quarter of the subjects denying any exposure to newspapers or news magazines. The level of media exposure was significantly associated with knowledge of recent bioterrorism. Eighty-three percent of the participants reported that they had heard the news of recent potential bioterrorism. Using daily media exposure as the relative variable, we observed a 6-fold decrease in reporting knowledge of bioterrorism compared with weekly exposure. The sole participant that denied all media exposure also 1=did not influence at all, 10=greatly influenced) denied knowledge of bioterrorism. Overall, when comparing those with daily media exposure to those without, we observed a 7-fold increase in reporting knowledge of bioterrorism. The odds ratio was 7.14 (95% CI, 2.17-24.6). Figures 1 and 2 illustrate the level of concern that the subjects reported regarding the likelihood of having contracted a bioterrorism-related illness and how fear of bioterrorism influenced their decision to visit the ED, respectively. The majority of subjects reported that they had little concern (< 5 on the numerical scale) of having contracted a bioterrorism-related illness. Thirty percent of the subjects reported moderate to extreme (5-10) concern that they had contracted such an illness and were deemed a "higher concerned group" for analysis of associations. Similarly, the majority of subjects reported that concerns of bioterrorism had little influence on their decision to seek medical care for their current symptoms. However, 20% of the subjects did report a moderate to extreme concern (5-10) that influenced their visit; this group was deemed a "high influence of concern over bioterrorism group" for further analysis.
RESULTS
The utilization of hospital resources such as chest x-rays, blood cultures, throat cultures, and antibiotics are listed in table 3. Most subjects received chest radiographs, and a few received blood or throat cultures. Twenty-seven percent of the subjects received antibiotics, either upon hospital admission or discharge from the ED.
The univariate associations between knowledge of bioterrorism and demographic variables are listed in table 4. Only young age was significantly associated with this knowledge; subjects in older age groups were less likely to report knowledge of bioterrorism. This association was not confounded by media exposure, as the odds ratio remained the same when controlling for this exposure.
Univariate associations for high concern for contracting a bioterrorism-related illness were also investigated using demographic variables. Only gender was observed to be associated with this responsemen were more likely to report high concern compared Table 4 . Association between knowledge of bioterrorism and demographic variables. Table 3 . Utilization of resources (n = 84) with women. The odds ratio was 3.28 (95% CI, 1.23 -8.76).
Univariate association for the "high influence of concern over bioterrorism" group was also investigated. Knowledge of bioterrorism was associated with a lower likelihood of being influenced to visit the ED (OR=0.21; 95% CI, 0.06-0.79). However, reporting a high concern for contracting a bioterrorism-related illness was associated with a 12-fold increase in reporting that one was highly influenced to visit the ED (OR=12.05; 95% CI, 3.82-37.97).
The utilization of resources was not associated with either the level of concern with bioterrorism-related illness or with influence to visit the ED. Similarly, we did not observe an association between level of concern and whether the participant would have visited the ED for the same complaint a year prior to the study. Lastly, disposition was unaffected by patients' concern with bioterrorism-related illness.
DISCUSSION
When the wave of bioterrorism anthrax cases hit the United States, the American public encountered a new dreadful crisis. Reports of suspected and confirmed anthrax cases saturated television, radio and print media. Some predicted that healthcare facilitiesespecially EDs-would be flooded with patients panicking over concerns that they may have contracted anthrax or other bioterrorism-related diseases. 4 In this first examination of the public response to bioterrorism, we found that fear of bioterrorism-related illness had at most a moderate impact on patient presentation to a West Coast urban county ED. Thirty percent of our participants reported moderate to extreme concern regarding the chance they contracted a bioterrorismrelated illness, and 20% of subjects reported that their concern of bioterrorism at least moderately influenced their decision to visit the ED. We noted that high level of exposure to media and young age were independently associated with knowledge of bioterrorism and that male gender was the only predictor of moderate to extreme concern over having possibly contracted anthrax.
Although we determined fear of anthrax to be of modest impact on ED presentation, this level of concern almost certainly reflected an increase over the virtually non-existent lay-public concerns prior to the first anthrax cases. Few, if any, patients likely presented because of anthrax-related concerns prior to the first nationally publicized case, and the 20% of subjects moderately or greatly influenced to visit the ED in our study could translate into 54 million ED visits in the event of a nationwide anthrax bioterrorism scare.
The lack of association between knowledge of anthrax bioterrorism and influence on decisions to present to the ED is noteworthy. It is possible that patients knowledgeable about anthrax knew they were truly at low risk for the disease. It is also possible that our study included too few patients who had not heard of anthrax to detect a significant difference.
Other notable limitations regarding our study include the constraints of time of study, as well as geographical location and patient population served by our ED. While our study included a block of time near the presumed height of public concern over anthrax (just after most of the cases were reported and confirmed), we may have missed the true peak of alarm and secondary presentation. It is very likely that the fears of having contracted anthrax were much more acute on the East Coast, where nearly all of the confirmed cases were encountered. We enrolled an insufficient number of patients who had traveled to the East Coast to make a determination as to whether this risk factor significantly impacted patient concern or presentation. Additionally, our findings may not reflect the anthrax concerns and effects on presentation of more affluent communities or EDs. This is the first study to gauge the impact of bioterrorism on ED presentation. Galea et al reported that the terrorist attack on the World Trade Center had a significant impact on the development of posttraumatic stress disorder and depression. 5 Although numerous editorial and news magazine articles have been written addressing related subjects, we were unable to find any other scientific study of the effect of bioterrorism on ED presentation (Medline searches using broad keywords: bioterrorism, anthrax). Overall, our study lays the groundwork for future examination of this important public health topic.
